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Plf«2 1 srt ? l 0//nu NMfIit2 1 d# ? 4 0 mOilW 1 Hov>T> 
PIffii*2 1 sO* (Pi50^m) coit£c$J^Jt-<T, A #14^|p]±$ titv^ 
KtWSo £<b^ P1I1S2 1 sri s 2 0 M m, NM^it2 1 d^3 0 ^ 
m<7>Hj&fe#ll2 (iHM0iJ 1 KJt^T A#14^fp]±^tiTV^ 0 Plf«2 1 s^3 
0/znu Nlft2 1 d^2 0^m(7)^»J3, SO f Plf^2 1 srt ? 4 0 ^ m 
, NMfIlt2 1 d# ? l 0 fit m(DUMM4 (i, £ <b A #1£>$ ? [n]ii£ frT v** 0 

/9!fiH4tco^-c*±, 1 , 2, 3, 4 ov^-f fuco^ffc, it&faiziti 

[0 0 5 4] 

HI 4 ^LfcHM^iJ-Cte, «IBc hMOS h 9 > * IZMM LTv>& 

fgl£<5DL§:vHiSJEri ? KU"f >tfJ^tcJt^TA < ftotv^iilli, PchM 
OS h^>v^^tc^iiffl-r^-<t^ ? -e§, Nc hMOS h^>vX?t;ilfflL 
7t ^ t pg&o3&* * ft %> £ <h ^tr § & o 
[0 0 5 5] 

miiE#2 003-3099453 
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^-v: 17/ 



m5(±£<b^itii<7)fi;^y£^-fm'c&i9, (a) (±¥ffiiik (b) t± (a) <d 

C-CiZWX<7)Wrnmx$>2> 0 ^LO^i&WiN chMOS h ^v^tcigffiL- 
[0 0 5 6] 

p M4^*#« i com k locos mim 3 ^« £ i 

TffMMMtcP ^;HI*&1 7^f^$tLTv^ c P-j^HMl 7^M^co^ 
^ * ;i/^Jt 1 9 ±tc v U =7 Ul^ hteh Y- h gf^M 2 5 £ tiT w & 

o r- hmim2 5±rt±, locosmi30ot, Ni^aim? 

it 1 7 ?t®SR<7)^ ^ ^ 1 9 OMUIO NM^MW&A $ tiT & £ V - 7, 

2 3 sS^'KU^ >2 3 dtfftZmZtiX^*Z>o Y~ MS2 7CI±L0C0Si 
<tM3±-e^-^ -y t^y 9 9 MM1 5^ffM^tiTV^ 0 
[0 0 5 7] 

hgJHtJjI2 5ti, ^-Y^JtTjfa^ 3 siBJjOfIlt2 5 s t VV 

4 y 2 3 d fflij<75tllt 2 5 d xmM-if^ta o T£ ^ , V -X 2 3 s IfJO^ii 2 5s 
(7)Iil?(i K W > 2 3 diBJJ<7)fI^2 5 d HJt^Tff < ^otv^ D U^^oT, 
MO S ^7>yX^ {Cfc^T, v 'J ^ 2 5 Ofgig 2 5s & ^ 

[0 0 5 8] 

y-h mtm 2 5 <d k w -r > 2 3 d nn ^fut 2 5 d & fi*t t > v - * 
2 3 sffiijcofiit2 5 s {zMm-f&m^zMo s h ^ > v^^^-en-e^ffM^n 

O^ttiit, IffilMi^v* KV>f > 2 3 dffl^MO S YyyV^9 
tnMMmifct}i)H&^V-*2 3 sfflljOMOS h 7>^**rtW'J^35c£frT 

[0 0 5 9] 

i5{:^L7tiI0iKii, $P^Nc hMOS h 7 > 9 IzMM LX^h 
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b-£2>Z.£K£*)?- J r* frfttiUD f - ^ * ^S^IfiJ K is v> T V - * fil^itO L S v » 
ffi«ffi* f K >f i'fllffiidtKJfc^-rffi < * ot^5*j|lt PchMOSl>7>y 
^^CiaffltS-iA^i, Nc hMOS h 9 > * Kjfffl LtzWi&t WlW. 

[0 0 6 0] 

III l K^LfcH*fcW-e»±, ^^^^fTO^ov^T^-v^;i/g^j|p]t;y- 

^^ft^fnjKis^-c Kl/^f yffiiJffJto L§ Wtmffi^y-ytiHiJt^Ts < 
[0 0 6 1 ] 

®6l±$<bH'ffeO^Jfi|^*^-t-SI'C* , 9, (A) (i¥BEL (B) it (A) CO 
D-Dftit-eoWflSig-eib-So -OlIWfiN c hMO S h y > * tcigffl L 

[0 0 6 2 ] 

P 1 Oil CLOCOS SMtil 3 76 J ffM $ *t> 1 Off 

NM^WffiA^tL-C^-Sy-^ 2 3 sSt/ r Kl/'f>2 3 d ^SWCPMS: 
oTfl?tltv»4, P Vx-frffi$L 1 7^M«BKf±, V-72 3siKM>2 
3dOMtw, y-y> 2 3 FW y 2 3 d £{iP B 1RS£& oT, Nl^^i^ 

&a $ ttr * * n M^MWift's 2 9 mm $ *LT>> * o 

[0 0 6 3] 

K P >f yffiiJ^ * 3 1 d <h & & , Kl/^>23dt NM^ttf£ik/f 2 

9 whwp-jx;^ i 7±iz. y »; n y^fk§i^<b&& k w yffly- hSHt 

SI 3 3 d^jt^tLTv^ 0 
y - y.#Jf- * 3 1 s t & Z> , y-x2 3si NM^MWtftJi 2 9 o 

mi£# 2 003-3099453 
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s tWj££*i-Cv*£o 

h SUtJlI 3 3d, 33s <7)Jgy?(i#iJx.f£ |S| CT^^o 
[0 0 6 4] 

Y- Ymm3 3d±t:ii, L O C O SB*ffcBI3 C^ot, NI^Fif^m 

$ *l£ * >; v ^ <b & & ^jro k i/ ^ h 3 5 d wwfc 

o 

y-M!3 5d, 3 5sfi, LOCO SSMbM3 ±."CjS^L"Cf^^c$ tiT^o 
•9, y-MI3 5«riStSo M^3 5 Kith OCO SBMfclR3 .fC* 
- 5 y7^>7 7 H«l 5 7^)&£*iTi3(9, MI3 5 d, 35s 4Zti 

[0 0 6 5] 

Kl/^f y%^-\ * )HMM 3 1 d <h V - *#J^ ^ * ;Hf It 3 1 s (i. ft^^ 

3is, h imuh 33s h mm 3 5 s k x *) m& zti&v-x mu 

OS vMtmffifi, > 2 3 d , Nl^MWtl 2 9 , 

^-^^)UWM3 l d, h@^LM3 3 dXtfy- MS3 5 dci 

* Kl/^f >fflM O S F7>y^^<OLi ^fltSJEEK Jt^T A < (JEW K) 4"ot 

[0 0 6 6] 

zonnm-eft. Ni^«ti2 9^*icLt, wsEffia^***?*^ k 
k i/ y ffi«M osh7> ? i&v — 7\ ibij m o s h ^ > * (DwmmjitJj \z 

7>y^^y-^ (Na^MWifc/f 2 9) ti/< y * M>f T7stffrfrZ> <t 9 K 



tBIE# 2003-3099453 



mm 2003-041196 



^-v: 20/ 



KP^f >€EE<b& i9, ^fnfl^-e(i^- hmi±^^t$-e4Mt^(i\ tit? 
IS^WCiCi^o ^(Dfzi6, Kl/^f > 2 3 d KfrfrZ> >SE^tft 
£-tJrTk, V-^ffiiJMOS l>7> vX^co KV^f >«EE (Nl^HWmi 2 9 

[0 0 6 7] 

$ <bic, -^^W!l^t±, ¥- Mt3 5 (± Kl/^f y\%Y- Y%M3 5dtV 
-^ffly- Mfe3 5 s ^ftlfXMJ&Zti, Kl/^f y$A^^^^vMM3 1 dtv 
-^iB|^^^;i/«3 1 s fif!flfil£ & otM^tLtv^«t\ itjico^-hm 

o 

[0 0 6 8] 

mi ^^h^it^mm^^mxh^ . (a) ti^s^u (b) t± (a) co 

E-Ejia"e-coilfMll"e*^o CtO»Jl±Nc hMOS h^v^^MfflL 
[0 0 6 9] 

p m^-mt^u i^w:locos 3 ^ifm £ *u 1 ©n 

tJ^ftA $*LT44KM>2 3d, NS^aWM 2 9 RXf K W >f > 2 3 d 
[0 0 7 0] 

K W >m?-* * *ffi$t 3 7 d £ & £ . VUJ >2 3 dt NM^M«#fc>i 2 

9^piwp^i ^nit 1 7 _t n k 4 >m y- h mitm 33d zKx^h 

o 

V - IJ^- ^ * ^IRlt 3 7sti5, V 2 3 s Nl^lEittl 29© 
^•v^;i^fHt3 7 d, 3 7 s (DT -v T^W«?tJSfi^Jx.ra C-C&£ 0 
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[0 0 7 1 ] 

h mm 3 3 s ± iz (4, LOCOS &f bflg 3 KKFo T , P 
$ ft *° 'J > U ui/frhtah w-K^ y - * fjj h mm 39s $ ft T v » 4 

o 

[0 0 7 2] 

y-M!3 9d, 3 9sl±, L 0C0 S@lfyi3±-e3SI^LTM^tLT^ 
0, y-HI3 9«tl.o y-Hl3 9i:{iLOCOSKM3±-ey 
- M13 9 dS.<^3 9 s Cloti-; y ? 3 > 5> 9 5rff*l£ZtiX 
y-Mf 3 5d, 3 5 s izitft Cm.]±tftVtitiZfi&o 
[0 0 7 3] 

f-**;i/^#3 7 d, 3 7 s {iPM-e^)^><7)T% PS^W^fA^lit^l. 
y-^ffl«y- Mt3 9 s {4, NM^W&7& f #AS*L"Cv>* KW ht 
S3 9 dKJfc^T, Lfc#ot, Nl^Mti 2 9 , V 

-X23 s. f-**;i^#3 7s, M^bM3 3 sW~ MI3 9 s ic 
4 QmmZtiZ y-^flMO S h 7>y^^<7)L§v^llE(i, Kl/^f>2 3d 
, Nl^aWti 2 9, f - -V * )H¥M 3 7 d . h SKfcJUS 3 3 &RXfY- h 
11 3 9 d \z 4 *) «j£ £ ft& K W yf JJM OS h7>yX^WLI i/^ffi*EEUJt 
^TifiK (iEffilJH) ^otv^o 
[0 0 7 4] 

i<7)HW0tr(4 > HJ6 ^#B?.tTfOTL7tH»Jt|S|^lt;, NS^attti 
2 9 Z&MIZ LT, mvrLlEftt)H^/6 ? i«v^ K W >1§IJM0 S b 7 > * <h«-/;f IE 
t&flfc?W1B:v> y - a MM OS h7>y^^ t^WJ ZfiX^Z t%z.2> z\ t 

[0 0 7 5] 

£ t> tz, ^ on»fl-ef4, r- h mm 3 9 J4 k w y\%¥- y mm 3 9 d t y 
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m iz Jt^T , X n: «t & #14/ < 7 -7 * £ & < 1" z t &X § * o 

[0 0 7 6] 

mSl*2bKfa<D&tm*7f:irm'?$>t)> (A) fi¥®Hk (B) ti (A) O 
F-F^e-eogfrffill-Cab^o -0»WiN c hMOS h 7>^*?CjgfflL 
fc&o-efc&o III 6 & 0*0 7 fcpgt&^firat^fctt-fo 

[0 0 7 7] 

P M^W«t 1 <7)^B U LOCOS It'ftM 3 ?!> ? M $ 1 <7)|f 

^T&f&fflU izp<y-t jvmt& l 7 $ *i, P y j. ;t^i£ 1 7 K Kl/^f > 
2 3 d, NI/FM»teti 2 9iy f KU^f>2 3 dtmMZ i>oTMf&ZtiX^ 

o 

[0 0 7 8] 

Kl/^>23dt Nl^MiKti 2 90WOKl/'f ^fflj^^^;^«3 7 d 
±K >fflOr- bm\M4 1 d«?titv^ 0 y-* 2 3s t NM^M 

mfL^M2 9<a|lfltf>y-*ffl?-**;i/^J&3 7 s±K.V Fiftl4 1 
sj&*^jK$*l-cv>* 0 y-^jlijr- hgtftJISS4 1 s oPJ¥(i KW >MY- hM 
iYMA 1 dKit^TJ? <M?KTi/»4, 
[0 0 7 9] 

y-hBM4 1 d±t:ii, LOCOS^tlS^ot, KW>fflOr-b 
mti3 5 d«$tLtv^o Y- vmtWkA 1 s_t^fi, LOCOS^kl3 
KKFoT, V-^ffiiJ^- MS3 5 s 7Wj£$;M-CV>&o r- MS3 5 d, 3 
5sli, LOCOS»<tJR3±t?jtStL-C^$nTi3 0. y-M«3 5** 
J&l" &o Y- MS3 5t:iiLOCOSiftl3±t*t-5 y ? x > 9 ? Yi¥M 
1 5tf ? «£*iTv^ 0 
[0 0 8 0] 

y-xnjjr- hSJHLiiM l s (i Ku>f yflijy- \-Wtitm4 1 d KJfc^Tff^IR 

* fts&m 3 7s, r- h $Hb$i 4 i s h mm 35 S c^ mj& ztizv 

-7sMMO S !>7>yX^L i^ftEli, K I' -f > 2 3 d, Nl^ffitfc 
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129, 3 7 d , V-V Mitm 4 1 d h W.M 3 5 d Hi 

m$LZfrZ> YVJ yffilJMO S h 9 >^^OLSv>fl[«ffitCJt'<-Cffi< GEttK 
) &oTV>& 0 

[0 0 8 1 ] 

lltti 2 9 Lt, «SEK»^3&*i«v» K y 4 >MM0 Sh7>^^ 

x. -5> Cl <h rt*T- § 4 (D T% A #14 £ ft± £ £ -I <h 7^"C § * 0 
[0 0 8 2] 

zbK^ z (nmMM'cti. k u 4 h 4 1 d t y - ^ffiij h mn 

4 1 s (iF^PB£ & otBi$titi/^<7)t\ ^^r^;wft^|o]H Ki^r >mt y- 
(dxukxz #l*|y ^ 77 + ^^<t:t j&*t? # & o 

[0 0 8 3] 

III 6 ^«bgJ8 H7FL/c#H»!lT"{i, ^HB^N c hMO S Y?yV7s9 \zM 

fflLtv^ k y y > fflij ^ -v ^ tv-x ffliJ ?• * * ;W«f * * fl^tt 

f^mot^-?>ilt:J:ot, y-XtBJJMOS h7>y^^OL^t>Il)±^ 
Kl^f yflJMOS h7>y7x^Cj:^til< fcoT^&flfcfitt. P c hMOS h 

7 > v^?\,zi>mm-f2> ^t^-ei, n c hMO s h 9 y Kis/B Ltz&& 

[0 0 8 4] 

5 h 7 y * <D L § vMfimBE7) J K \y 4 > tHJM OS F7>v^^ HJt^TjiS < & 
otv^ i 9 Lti i v> 0 
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[0 0 8 5] 

ifz, ±.U(Dni&MX*UWLfzMO$ fr^yX^li, i>/Nyx^yML 
f7° kr>3 >M<7) *UI ilffli" h <h 7&*t? § & o 
[0 0 8 6] 

-^O^fAA^fflN c h MO S h 7 > * N c h 3 , Nch40f>^^ J 
-ett-ettP chMOSf7>y^^Pchl, P c h 2 ^iMtlI5 1 tc^M 
£*LT^& 0 PchM0Sh5>^^Pchl, Pc h2©y-M6« 
^W-JMfflNchMOSh7>y7;^ 0iiifNc h4 
<7) K y CgM£/£ 5 3 -Cjf |££ tt-5> £ £ Ci 19 , PchMOSh7>^^P 
chl, P c h 2 fi77 vy h < 7-®&£#*j£U teWlIU^ Lxmm~f2>o 
[0 0 8 7] 

N c hMO S 9 >v**N c h 3 <DV- h K^f£MI*^I[Ili&^Si£A;« 
=jr (-) N c h MO S 1- 7 > ^ N c h 4 <7)7-*- h tll^KIs 

ATJyr?- ( + ) tCl^^tL^o N c hMOS F7>y^^Nc h 3, Nch4W 
V - * (iTem^L^ 5 5^iM T^itlimfi «M £ *iT ^ £ 0 PchMOSb7> 
v^^P chlhNc hMOS F7>y7^Nc h 3 cd^£ 5 7^-O^T 

[0 0 8 8] 

^SISAy^^T- ( + ) 0«l±, -r^^*>N c hMO S h 7>y^^N c h 4 O 
Y- \ m£.tf±-tfZ> NchMOSF7>y7^Nch4 fati Z> 
1)U L, 5 3 (DW&tfTtf ^ PchMOSF7>y>;?Pchl, Pch 

2 h mi±^T^ ? *9 , PchMOSh7>yX^Pchl, Pch2 ^yft^ 

^mvrL»^JijpL> ®m^.5 7-e(7)«yruK^ii»p-r^o RisA^sgT- (-) 

ffi^ t^^^Nc hMOS h 7 > VTs 9 N c h 3 <DY~ hmJ±l±-^m.H^<OX 
, NchMOSF7>y7^Nch3 >J£fct{i-^-C£> *) , 5 7 His 
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[0 0 8 9] 

#R$SA^I^?- ( + ) C>mi±, -ftefolbN chMOS h y > y'X * N c h 4 <D 
Y- h Sffi^T^^ t , NchMOSf7>y'x^Nch4 £v,f ^m^i^lS 
^ U 5 3 comi±^±^ , PchMOSh7>^^Pchl, Pch 

2 <OY- Y mS.^±^ V. PchM0Sh7>^^Pchl, Pch2 Zffiti 
Z>mWiM&$i'J?L, IM5 7-X:<Dm : Mmtf-m / Js~?Z>o Nc hMOS YyyVT, 
5> N c h 3 (DJr >miLit— te&OT:\ 5 7 ^^V^TmrLM^^-T & tM 

e s T#^o :^i?t:, ^SIeA^?- ( + ) <Dmf±* t Ttf2> tmmm^W 

[0 0 9 0] 

Tzmmnmt LtMt**i/> h ^ ^-®s§£M;ir-&p chMosf7> 

y'X^Pchl, P c h 2 <h LT, ^:|§0^<7)^2»^fi^#J?5<:1-^MO S h y > 
[0 0 9 1 ] 

os h7> 9 2 ^mm^m-f^ - 1 a f t? § & o-e, 

?&<a®5Hi PchMOS b7>^^Pc h 1, Pch2 

k o v > r , n c mm & at -r t g^j £ ifij ± $ * £ c: t a* § * 0 

PchMOSh7>y^^Pchl, Pch2Cov^T, |b] 
[0 0 9 2] 
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[0 0 9 3] 

o 

N c h T7°\/ -J v a >SMO S h 7 > vX 9 N c h 5 <D K U >^ ? mi^ 5 1 C 

7>yX^Nch5 *±5eW«£ilS! o ftjR* 5 9C(iNc hx 

> MMOS F7>y^^Nc h 6wy- K W > & 3gf*£ fix 
MOS h7>^^Nc h 6 4>V-;Mift**&K&*fc$*i-Cv>*o gM&£5 9 

[0 0 9 4] 

MO SF7>y^^Nch6 f±MO S h 7 > vX 9 N c h 5 KX&fcWfoXW) 

^v\X*Nc h 6 0L§v^mEE^J: i)^5E$tL-6o 
[0 0 9 5] 

JeWSfcai SrAUS-f* N c h t-*7°P 7 v a >1M0 Sh7>y^^Nch5U 
T, «B^<7)^2i#^a*«^i--5»MO S F7>yX^l«?Wo 

OS f7> * £/h $ %mmxfcJ&i-& Z t &X £ 2> <DX\ N c h 7*:/ V v v 
3 >lMO Sf7>yX^Nch5 KE#lKSM£$*vrv>aN c h^c>^> X ,< 

> h IMO Sf7>y^Mch6 C^lttl^ffil&fl) - t &X § , 3£>g 

[0 0 9 6] 

Z<DmMM<D2>mmmJ±%:tk®ffiXiL 7"fV"j is 3 >MMO Sf7> y'X * 
N c h 5 K 1 iS<7)-X->/N>x^ y h IMO S h 9 > * ri*ii:?!lK£M*$ *iv>& 
t) s \ ^ili^tit^7 v 7 p l^ r>3>IMOS h7>y^^ ^il^Jtc^M^ tL 
I.MOS h 7>yX^li2itt±^otU^o 
[0 0 9 7] 

Ell 1 f±^«mi§^@S&^#A/i^«#:^MO-^WiJ^^-t-III^Il'C-^-?>o 
m?Jg5 6 1 tC^7ELTmi&"r^< , 7E«EE^IHS&6 3 t5 ? 
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iff SI 2003-041 196 



^-v: 27/ 



WthiXX^io 5Emffil&£@S& 6 3(±, m?^5 1 t^^£ ^£ A^Sroi 1 (Vin 

) 6 5, »mmi±^t LTo»mmaEi§^iiiss (vref) 6 7. mi)mmm&6 

9. P c hMO S h 7 WTs 9frhtaZ>\&ft YyA^l K ##J«#tR 1 , R2 
RVmiJtt (Vout) 7 3 ?:«iTv^o 
[0 0 9 8] 

^«i±^[ii{E&6 3<vmmm^m%6 9xa^ nm^j-^mu k-7^7 10 
rnvrei^muzn, ^mxtim^ (+) ^m^«ffivout^^#j«R 1 tR 

2 T^#J L^«I±rtWn£ frmmiiR 1 , R 2 ri>«b?)$HM«EErt ? aiigSEEV 
refU^L < J: 9 ^ftlJfP £*i£ 0 
[0 0 9 9] 

7E«J±!§#l[gi&6 3 HiS^T. *?«/±#§£II]i& 6 7 t LT, ^3&0J?<^i»#: 
^MOS^7>y^n ^mv» ^iSffl L £ i> <D , #J x. m 1 0 ^ 

*mm<v¥mt^w.zmi&ir2>Mo s h 7 yj^^^mmLtz-ti vy v < 7 
-m^m^tz^(D^ $ixj£ni9 zm%LxMWLtzmMmm®&zffiz.x^2> 

o 

[0 10 0] 

w^o^itf^t^Mt^Mo s h 7 y v^z zmm Lfzmmm.j±%%.® 
g&6 7 i<z£izimmmi±§£&M&<nfti)m&z£fcz^z>z\t&x&^ ^m<^> 

[0101] 

lU 1 2 (2«J±*£ftlIII&£fl;Lfc^^ 

mJE^ttiIII1^7 5 K£5V>T, 6 9 (±?g»±iililt?-r\ ^(DKI&XljWi^ (-) K 

*mmf±^£@s£6 7^^^n> ^mj±vref^eni)n^tL^ 0 a^t (v s 

ens) 7 7frhAt}2 ti& ^JteI"^ § ^<^mi±^#J«LR 1 i:R2tcJ;o"C 
^#J^n-CMi*^1iSlIIS&6 9 (DftK&AJj^ ( + ) t:A^£*i£o MRdiiPsHI 
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i&6 90ta^(im^J^ (Vout) 7 9 4-^Lr»^ai^$n^o 
[0 10 2] 

J: l9 5t#J$tL/zmffi^m«SVref J: 0 & i^v^<h # {i^tfj:tgi]]I[I]{& 6 9 <D&tl 
^Hl^;l/£lfJ#U iBiJ^-r^:^^T-^mi±«TL-C^-C55-iiJSf/LR 1 t R 2 
J: »9 5^fiJ$tL7t«ffi^m*EEVremTC^or < & £gfirt»g|Ql&6 9 <7) 

[0 10 3] 

«J±^ttHHS&7 5 K£v>T. *mSE^£IUi&6 7 <h LT, ^H^O^fr^ 

i«t^)Mos h 7 ^Tzwrnm^m Lfzi><D^ m^^mi o£# 

[0 10 4] 
[0 10 5] 

, (A) (ir/7tyl/-^^ (B) fi (A) OglSl^^to 

5lO^>^-^iK8 1 a, 8 1b, 8 1c, 8 1 d , 8 1e«:|S 
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